Identification and characterization of a novel apolipoprotein E variant, apolipoprotein E3' (Arg136-->His): association with mild dyslipidemia and double pre-beta very low density lipoproteins.
Apolipoprotein (apo) E mediates the removal of chylomicron and VLDL remnants from plasma. In a proband with mild hyperlipidemia and a family history of premature coronary artery disease, we have identified a new mutant of apoE with an isoelectric point close to but distinct from that of apoE3. Sequencing of the apoE gene from this subject (JB) revealed that the subject was heterozygous for a G to A substitution in codon 136, resulting in the substitution of histidine for arginine; therefore, we have designated this isoform apoE3' (Arg136-->His). Examination of the proband's kindred revealed that the nine carriers (all heterozygotes) of the variant isoform displayed a twofold elevation in the concentration of very low density lipoprotein (VLDL) cholesterol (40 +/- 8 mg/dl) and triglyceride (109 +/- 19) compared to the nine noncarriers (19 +/- 3 and 55 +/- 13, respectively). In all carriers, the VLDL displayed an abnormal double pre-beta pattern upon electrophoresis. The low density lipoprotein receptor-binding activity of purified apoE3' (Arg136-->His) when complexed with DMPC was slightly defective (80% of the activity of normal apoE). The mutant apoE also displayed a reduced affinity for heparin compared to apoE3. As both of these biochemical parameters are known to be important in VLDL clearance, the defects associated with this variant are likely responsible for the increase in VLDL observed in carriers. None of the carriers displayed clinical features of type III hyperlipoproteinemia, suggesting that the relatively mild dyslipoproteinemic phenotype associated with this variant might be associated with recessive expression of this disorder. However, the abnormal VLDL phenotype appears to be dominantly expressed.